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(.^tm^m ■ FLUID INJECTION HEAD STRUCTURE AND METHOD THEREOF) 



The present invention provides a fluid 
injection head structure and a method thereof. 
The fluid injection head structure disposed on a 
substrate has a bubble generator, a functional 
device for control the bubble generator, a first 
conductive wire composed of polysilicon, a 
chamber, a manifold in flow communication with the 
xhamber, and a second conductive wire which is 
electrically coupled between the functional device 
and the bubble generator and between the 
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(#«W4i^K| : FLUID INJECTION HEAD STRUCTURE AND METHOD THEREOF) 

functional device and the first conductive wire. 
Moreover, the chamber further has at least one 
orifice through the substrate and a gate and the 
. i rst conductive wire "are formed in the same 
photo-etching-process (PEP). 
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3-*&WVLW (1) 

# m ^ m 



# - * #1 /A - ># 4b 4 * * - * £ b b b ^ >t ^ I, t -li # f ^ ^ 
t * tfc 

ii * ^ # 4l tst «r t ' ft v jl M. * .at it c t m it * # * a 

(reliability)* Hf «: # * J* * # A ti If- • U Bl -T *. ^ 
ftj 3g # (frequency)^ f$ £ ft # *f A (spatial 
resolution)^ ^ 0 °a f^ilfli^^f • >7fi tt •* M «. ^ # 
&M%g r 4£ t fr0>* r mz-Mm ' W > : (fuel 
injection system)- £bj 3fe £~ ^ (cell sorting)- ^ #7 # 
& (drug delivery system) - °t ?fe l-J ft # (print 
lithography )^^t"^4t-^ife^M, (micro jet propulsion 
system)^ # • 

(center feed)' Wi'fHf^^ ( HP ' 
Hewlett-Packard) ##*63!fcC657 8£#.E : # 4& 3» i£ 4& 
A 1 * 55- (edge feed) » W *»ftAf^fI^*« 
C 5 1 6 4 5.1 */ BL • Mg-r-&jL&Jn°k#}? - t M m & It ^ 4k 




i - &WiSLW (2) 

m ^ ^ A • J» b b b # ( ch i p )3? it > # A t W it if & * • & « 

jfc * * a a B # ^ -t ft Sh it *fc A ' ill^#§!l^^tl*f 
4£ ^ *'J ffi ' &it*#^i£i*#:& • 5. ^ ft. * ' & * ft i£ 

fi- tr 3? B B a ft ft # ' ^ ft ft ffl f J * M * M M * - M £ a a B 

^ f ^ I g fb f ' JL&^ft-t-ftflf'J^it&^-Sl^ » -H jfc 
*tetli4j&*«ilft#B*ffiMj*B«l'*fci«&'' J 5 ! -fc # 54 * & 

t $ #i ft * * f • 

^^•■^*H**I*fll 5, 774, 1 48t ' *'J « & - * ft 

#f % — ># 41 it «. i$ - it ># f (via 

i4 /& £1 j& ' m %~ ft fa % ft ft (heater)^ *L -f *f Sfc A t 
h b b tt (MOSFET)tg # r-1 tfl'ft # i& ' fl& £ B a B ^ >f M ft 
MOSFETtL # ffl & » it 2'J ffl - 4£ « W (contact layer)^ 

# m m ^ 

- J§ # a a a ^ M ft Mb % 'l± # f - ># 8ft. tt °t * « # A * $L 54 
XT * ' J-X $ 4b 351 a ' ife ffii I* 48, *L i4 ")£ >£- • 



^^l^^f^f^^Jt • aft 

*jj ft ft # • - * # B a B ^ #T *4 ^ ■ 



m i ^ i 1 ] a >a i i 



- * % 
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^ °t 
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' fla JL ft 4& H $ — ^ & S&- #, /fc 
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m. 


(photo-etching-process, PEP)t 
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51 > 4fc >£. & * /& * i f ffl ^ | 


It 


b| m i 




M ¥j 





.56 



& w & n *n 

n $- ft m - - n - & % « °t *r ^ #> & #j 
n • ^ # b ^ 4i it °t 4t ^ ^ 

(virtual valve 111 - • & >6 JL 

^Sfc^**«*.>fe^4.*l# ' #J V£ — & # 1 4a 
J* $ — ^» & it # 14b» *t & >&. °t ?l (nozzle) 12m m ' H * 
to & tg"# 1 4a > 1 4bft ¥j Ml & • #J 4o <t |3L ^ # * • T 

&#;fa&jfc~;te&7t# 1 4 a > 1 4 bBf » # & & /& j=- IL >6 ° 
f^^t^lSI-ttii^f (manifold) 1160 * - ^ ifc 
# 1 4a>4 & # j& % - IL >fc m ) ' itb ^ - a >fe ♦ Ift « 
im 12' tin M. M fa M» ffl &} *ti ifc ' a * * # # 
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5. - ®Wi$L*n (4) 

>% tt JK 1 6£ ± 5. * ^f- & (cross talk)6^ sfc >{fe ' 
ii * — & 7t # 1 4b-4 £ £ - 3? ~ It >& (* IX yp )' It ife jfc 
9 — H £ # A ft JK 1 6rt flSHIt (*. ffi *f ) ' &. % tt * <t *L 
1 2t * 4 • * «. ' » -=- t. ♦ * * ^ a >fe * * * ■ it H * 
itb ~ a >fe I* ^ a it $J $ 'J? ffi M. «. ?H (satellite 
droplet)^ J. 4. • 

& 39* *. # ^ iflL It * 4t m & * # # * « » * * ' A * 

*P "T it £J *K *'] °t ifc * # * # ' S it * ^ it 3* 3? T ' 
l| «y§ ft -T £ # 1 i_l ^ it *r % & (power i ines)^ fli 

^ a B a ^ f H - ^ 4 ^ (single polysilicon and single 
metal, SPSM)#j 31 • Sfc jfe £ /fc & -® B B a J* ¥j % *fc # #■ 4^ « 

^ 31 e £ jj, • &Tj*£tjl^«.*&Jl ' a T 4s- «■ ^ >ft It * *f 

^ ^ « °t m % t- & w fr> « ffc - 



4 



ft 



£ 1 jz. . ffl <fe & 4^ * «¥f « a a a # It .-ft & J& #1 #J 

r - -te a n -fb ^ 1 8a # £ ^ ti > i ^ ^ t ^ ^ k"-m sh 

( v i a )a tit 4 ># i 3M * itb ^ ^ ^ & ^ 1 4 a > 1 4 b#j _L 3r 
& ft ' rfq i£ /& 4r 4 >i 1 & ii 1 4 a > 1 4 bit it #J g # • 

m & Mb » * MOSFET ( ft -f ^ A A € a B a «t ) it # .1 5# 
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£.>&WtfLW (5) 

fete. ( d r a i n ) 6 8^ % (source)6 6<fci£i§^r4,f 1 3€ i£ & 
5. & ii 14a- 14b^ & (ground) 2 0 • m a t MOSFETtL 
#• 15tt M & (gate)64& #T M b£ . * $ ># 1 m m * * £ 

( pad j» *h £P #r ^ ^ # € * IK Mi iH. £J jfc m ft ' itb 

Bf ■ t >ft ♦ * IR, 36- it ^ ' it 1 4 ir 4 I 1 3f'J $ - fa % 7t # 

14a& £ & to # 14b' # M * MOSFETtg # 1 5# SR. 6 8f J 

j* 4£ 6 6 ' # >7fl J. # 2 OtTn 5t j£ - ^ & -ft - *t Bf . 

* ^ >ft ft Ji£ 1 6 (J*p ilb "t £ ^ °f £ JHE )f^ ^ I i t ^ ^ » SI 

fii4*ffl«,)a#ij«Mi*iL 1 2# # ib * • * t ' *r * 

Sm^^ept##^^fS) - *h m «E #1 * im ft -t n 1 2a «* 

ifc .1 * «. i* • *t *h ' 4 M 1 36(7 # t it i 
(Aluminum)- (Gold) - (Copper) - 4& (Tungsten )A IS 
-6?#J^i£r(Alloys of Al-Si-Cu)^r^ic^#t^^-^ 0 

*fr#-JlB-=.&Be9 ' m^-&&^& a M*%-%m^-t.$L 
I - -fit % fa W t ♦ # # * ^ & 1 6-0 P# (& ^ P 15. P 1 6 ) > # 
m ?n X & ^ # 2 2-fS^it (Address, A 15. A22) • *T # SR B 

4t m % n £? & w # ' in.rfj-iS#tR.3fe5.f:^ML«^s 

\ power driver)3 4aA4fiLJtitJ&JtBt& H (address 

dri ver)35 ' & & *] # M & 4@ ^ Jot ( A 15. A 2 2 )a ^ € 

#1 P# ( P 15. P 1 6 ) • ^ #J fln -T ' & & % & PI' JL M Jfifc 
A 2 2 » S'J ifcb of P W t A 2 2# *i % 33 1 4 a - 1 4 b* ♦ ffc JR *fc £ 



•J 




* 9 a 



i * (6) 

ft %- %> M ' 1 13 ^ I = t ^ (I f # ^ )^ ^ 

A ffi • 4* ffl ?F ' a >f & ;f M & # #J t tS: f. # 

^ # <-£ ?L 12> i£ m * « a B a >{ ' «r •* *L 12^^,^^ (a m ^ 
A-A'^ ffi & ft g ^ ) » # gp -fc a a a A-A' 6\j * #1 & ^ * A, # 
* ?L ( P 15. P8 ) > fl& A ffl * & % a # "£ *L ( P95. P 1 6 ) • Ji 

#•1 ffi J*. * 1 16*| _L ' tfj # ?L 1 2fe1 # t * All & *. it *T € J*7 
H (power 1 i n e ) 1 9^ ^ » ^^(^^A-A'^j^^J^^T 8 
^^1^ (metal lines, Pl.£P8)'i£it#*J;fc-i£#3ft* 
ft t 'i (1/0 pads) - 1ST # J& ' ^ Pft $L A- A' #j £. W 4l ft % T 
8f i | t (metal lines, P95.P16)'i£it&£JAi£#l*fr 
iU^m^ (I/O pads' ffl t^^F ) • 

*# | ¥f-£.#te*l* P-i- * * G#. 4* 32 6<j J§& t& 4jL 5S- 

fli >$r * ' #1 *° 4M, ^ P If J * Q G I6*r J§§ % ML 3& #J Jj >$r ^ (*a 
1 I^Mi ^ ) ' fiiJ.4-t^i4tP a 1i^#t • J- -fit ffi 
- f lr| ^ 1 3£p 5t /& € # S& i ' * ^ M f Pa a a t t 
1 9J. & IS 1 4a - 14b' # it M MOSFETit # 1 5 • * & S. & & 

®L & G6<j it Ml fb ft ° % ?h ' £ MOSFETtc # 1 5#j _h T ^ it 
^ ft Mi im«i^4t>4ML22' «t £r 4 Ml 2 2^ IR, Alt & • 
i&ffi£ljf*4ft.4il:MlK£fr33 3 5$&^<#t##A.g- MOSFETit # 
15 ' « * ^ * «p #1 °£ *L ife & * ' JL MOSFETit # 1 5#i 

A * m it (# Pp * i£ al £ * ^ftMj'l 1 H& .«t ^ B a a ^ 
(polysi 1 icon 1 ines)23 • ^ 2 2^ # a B B ^ ^ 2 3 • /it J- 
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i * (7) 

m fa & M & 2 2fr m. fa £ & & & 2 3-t- € ^ & 21* ^ *r _L #■ «9 
(contact layer) 2 4^ % & € St. ' ft $1 ft £ b h b Ml 2 34^ 
^ffi^ititB B B >{JiT^^^^^>i^22'^Jin . * m * A 1 
^ ^ m ft • ifc «fc #r W P 1 6# ^ & ft # ' ill f & A « i^i | 
a a a ^ ' Ul 2 3# it 5. T # # J* ft 4r 4 Ml 2 2 • >f- & it & S. P 1 6# 
& H ' it & * to # ' rfq^^^^S^itS^il' 



t 



# € >7.L 



t^^IlAIliD- 1 i AI ® i ^ f f #J 

• #»j ffl £ & # & 2 3it -ft m ft # $r ^ € *&■ * s • & % 

it ir\ f ••' it ft T it 2 90 1/z mto m. fa £ A 2 3^ 

tt Address(Al, A2,-- , A2 2)<# # & • & fln it * * 

- £ £ S *> T : ( - ) MOSFETx, #> 1 5#J ffl & *& 6 4& ^ & 
' m u * ft ft ft £ b b b ^ Me. 2 3#i # & -f- ft A ; 

( ~ ) jpii ' < ta-n^ o t*^t^p#(&^Pi~Pi6) 

#J A lBf • & ^ it .o it m %t fa 0> B a a & H. 2 3tfij & /& ® & 4fr * A*, 
la A A ' m J. £ to Pal 14 if ( Time delay) P-1 « £ ' 
0 lib ' & tfc m itb — W ' a 41 it # H $P ft it # ^ & A 1 
AddressC^ Pl##j Al^ P 1 6# # Al ) • &3-&1frgi®°$&to 
«?#tSt^^«B-A^ 10 KHz ' S itb >fc - 4S °£ £ 4ft 3f T ( Al , 
A2,— , A2 2te Jj- ffl Mk to 'it ft ) ' # - -fB • Address*) & 3. 5/z s 
# M b£ ft • JL P# 6^ f 1 ^ ^ ^ Tal * ^ ^ 3. 5/z sift m. y$L 
% & ( Pulse width) 1*3 & £ & (#J 2/z s) » ^ A 41 # 
^ ^ b^ r-1 ,U I Addresser 'ik 4- W 5 0 0 ns#j 4fr Bf |U] • 
#^^^Ti4^^^-T ' t ^ £- #r ^ % ?m to A 1 & & M # 
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S. - (8) 

t ' jl *e # * A27 ' m pi m & ai* m #• & & %l m # # ft 

A II At » 22#j £ € l& ( Sheet 

resistance) *j A 0. 1Q mA # & ^ & 23# # t ia 1 0Q / 
li mffij -T * # ' # H Al MOSFETic # 1 5tt ffl & 64Q^ ' 

P 1# # Al^ P 1 m # Alt-li#f Ultt^^^ii Bit ffl i 

cm . ii bi, pi#^ Ai^^^t ^ - @ i cm & p i m m 

Al4:f > *^tfL^#^$-J P 1 6# ft A 1«$ • £ £ & i& 

\t% ft £ b b b ^ 2 3^ «■ itf 4 & 2 2 • 0*b£.BlCt"fr3S>r 
^T-#B a a^^23^€iaRl(|2.'fflL^^ 2901Q) & - # 
£r $ & 2 24^ ^ |SL R 2 (|3L #j Js, 1 4 7Q ) - flil^^lf^t 
% ik ft HSPIC&J8 m ' ^#**»BID/Hr* ' T P W W A 1 
^ clock 5 0 » £ 7 1 0 n s ' ffo 4£ i& R C delays PI 6# £ 
Al^L clock 5 0%S'j % ± 718 ns° & & £° , P 1# J* P 1 6# 
#j A lift * 5£ it X ft £ 8 n s ' SEm&m^T&lfrtfj&m 5 0 0 ns 

f - n $- ^ m ^ s. m ^ ' s ^ j. n a. & ^ # ^ sr. tt °t m m 

&&*-Mff>&p.7f;&® • if & > & - bb ID A 6 0_t a >fj 
£P & 4b * (Local oxidat ion)^ j& - J# H 4b A (Field 
oxide) 62' & g m. ft - m $& + ft (Blanket boron 
implant)' J-X^fildf^^^^ff (Threshold 




% 12 S 



i - (9) ^ 

voltage) » a ft ^ — £ b b b ^ fel ^ (Polysi 1 icon gate) ™ 
6 4^ i# ^ 4b M 6 2t ' * t ' V # a B B # ffl ^ 6 46<7 ^ Bf • # 

^ a a a >{ i£ i£ ^ ft* ■ ^ /& jfr #r i£ 2 2# Ift ft £ a a a ^ 

& 2 3 (ifc |£ ) ' ffl^'t^^-^'g^sS- , j£ fl» 
tiL ' U M 6 4^ #'J ^ /& — ift ^ (Source) 6 6,& — at 4£ 
(Drain) 68 » £ & MOSFETtc # 15- fit ft St ft - A # * 
(Low stress layer) 72' *o & 4b 3? (S i Nx)# # • a -ftt * 
>7fL It ft 1 _L ,# ' . *o ffl m ^ • 

^ ' # T * ' tlli^Utl.^lf ( K 0 H )#L 

& 4S. 6 0^ ^ b ® ^ *J a ^ & & f- 11' flfc*##£->7ft.ftifc^4L3L 
£■ >7rc it ' fln ft # JHF £P ^ m % It % 62a « ft A «. ft (HF)« 
Bfr ' ^ ft ft 16= Bfc ft ft- *fc 42 * 'J *J fig T ' it e 

£ — =fc « 4* £J ft A H 4b £p ( K 0 H X 4fc £J • m U to A flft ft ft 
16^^^ > *» *b >ft ft ft 1 6& j£ f 1 If # a t it 1 T 4 
>ft ft • -fc ifc *f A « *J 2fr # *! fcl * # JW ® * ' 0 & >ft ft ft 1 6 

& Pi (Convex corner)^ t Us I'J ft it f ft t ^ # I'J 
ffl ^ « 

&ft#fti*ife^;fa&g#3ift»&t';fa&lS&^*r 
3? - to & 33 3? — & H 14b' i»n;&i7&334L$Lft#, & S 

«■ % - ^ & 3S 1 4aA 3? — ^ & 33 1 4bft f • & & # # f ^ IS 
Is (Alloys of tantalum and aluminum)' ft 4& # 
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i « &wtaw (io) 

# *o # (Platinum) ^ m 4b ( H f B 2 # -T i£ 4a f*] 4£ ffl • 
^ *h > ^ T^tl'^i^i 1 4a* # — & ii 1 4bi£ Ift ^ jfc 
- m a _L MOSFET^ Jfe /t # 15' & g 4® & 60_t » & & 
ffl # 6 4^ ail & 6 6 - 31 & 6 8 A H 4b # 6 2^ H ® -fr # Sft # - 
4& H 4b ># 7 4ffl ft ^ ^ t I • 

& * ' ^ £ - & H 14a* # — *i & S 14b_t ^ & - * 
% M (Conductive layer) 13' J% & t ft % - % & u 
% it % - fa & m 14a> % ~ fa & B 14b* Jfd t» € * ^ MOSFET 
rf& Jfe it # 15° t ' ^ ^ J5'J ^ iL- # iH - tR 

9t J- til JW 6* *f & H 21 1 4 a* 3? — *i & H 14b)' JL 

fB jLiiujBiS i% - fa % B 14 a* ^ — ^ % H 

14b)' ^ifc^^3Wfflit**8L^fl(f«*«-it#*ifi#ljl* ' T 
*§|SJiif>]4£*I«**.*-J9&2fc • -fc * .# a £ ^ * *l + ' * € Jk 
\3tt & ik tf % & -k° & &l & & (Alloys of 
Aluminum-Si 1 icon-Copper)^ £ S (Aluminum) ^ 01 
(Copper) ^ <k (Gold)3& (Tungsten)#4r4## • 1% ft. # 
ifc ft- — 46. SSL |L 4b >f 7 6^ ^ € >§ 13^ iaft^««4f • 

* ft ' n $- ^ m ^ ' ;fr$-;!ro& L iii4aj5i3?^^&ii 
14b^fe1^^.--t?L 12= 5. ifc ' Sp-T^/fc-ft/fc^-S-** 

* _L i£ tfc a £ *T *» ' * # a £ ^ 1T 4£ ffl - >f £ a a a 
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3. > ®wm,w (ii) 

' & t # B a B ^ 9- & 2 3£ 

M £ & & ffl & m u ft & - * it » « *J in ^ ( pep )a ffi 

HAf ' ii -T -fc * M 4P * '14 JSfe T St & MOSFETtc # 

1 5# W ft 6 4M M ft # • 

*r "fr & ?»MP a* • lltf^ltlSI 3 2^ * ft $ #r £ ?'J *P 
# t # ' ^ £ # & ^ #1 °t ?L °t ifa * ' ft ^ ♦ i£ ifa - i£ 



i 4 - / _ 



power dri ver )34j-X -fit M: ^. m ft 



to 



(address driver)35' tt M & ft * I fl(r t it (All A22) 
Xl & % 3. ft *h A # P# ( P 1 J. P 1 6 ) ' & € >7fL ^ f >ft «• 
H 1 4 a - 1 4 bffij jfe >7!i ft « J. £ ft >fe • & tf - °t ®j ft • 
#J ft T : i£ # m 4fc ^ A 1 P 1&. #j *L 1 2 a-£ £fc «. ffi ■ *'] # 

AliHit-^-f^tftsstJ. M OS F E Ttg # 15 
ft 6 4* $F m ffi *T M ' ft * # * Hi ^ « ^ P lft # - € 
tH * ' a 4 i t jjii ' ifc b£ € >7lL ^ ^ >7ft M & ii 1 4 a - 14b 
*i ^ | i « | i' I, jfi • # & MOSFETtc # 1 56*; «. ft 6 8$-J 
ft66' ft >)fL 5. ft J« 20' 5. jfc > & # — 
-ft • • 



ji ii 4^ •* £ ^ & m & & « * & E P * * * «. 
& 2 & z~ °t * m # ft * # it /a * # m • a, *h > * # b /i ^ 
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i > #9§tfc1B (12) I 

m % Ut - *s J& ^ 0 * * 4fr # afc * *fc ' °t & S'J & #r - « 

# # it & & # ' & & f*\*?&fk ° 

& A & g It a a a * « * # « ' * # t ?»J ^ & : . 



( l )* % m it & m & m * n *t % # # * $; j. 0 °a ^ m % 

t & 'J? T & ' JtTS^T^it^^-^a^^ 

%: fa f £ > & & SL AH it .4* A * it ; 

£ >} aa IS (wafers £ ^ ( d i e )t/7 #J * ; M JSL 

J* H: # ?'MP i£ & - 

a ii i& ^ Ji, ^ # a£ 4l 1st ^ #'J ' /L ^ # a £ f tf 
* *'J 3a § #r # M» * £ 4b ^ # ' fc a b it 41 # a ^ * *l « 
I la I ° 




ffl ^ ffi J£ t£ W 



ffl — #. & # afl * fr\ tit V) ® * IB • 

ffl j= & * # a£ SSL ft °t 4* *H 4l _L ffl • 

ffl • 

si i a#, & * % m fa & °t m m ^ & kt & ih. ft # & ?f * 

m & &&&&&&& & + ?m ^ ai% & & 

* ffl ° 

Hi Oft + P16#4L Alf^t ts§-^ 

* ffl • 

ffl i EMfc % m m. ft °£ # « t P1A1# Sfc € ag- & P16A1 

* sfc € as- ^ HSPICEM m ffl • 

ffl 7F # ft tfc a/J 

1 1 d& 1 2 ^ 1 2 a °£ ?l 

13^4^ 14 a >fe J. £ H 

14ag-iu&fi 14b .. 

15 MOSFETit # 16 >% tt ft : 




% 17 I 




1 o 

1 8 


l& >m ib m 


1 Q 




L (J 


tA 1,1, 

-Be *B 


9 9 


fo» v°J ^ m 


o o 
L o 


R 7 aa V 


9 /I 


44. |g j® 
flS) 


6 U 




Q 9 




3 4 


% 77 & $fr P 


9 C 


IJL Ah 55c ■9= 35 


60 




62 


if ft 4b >f 


64 


M 


66 




68 




72 




74 


a. n -ft >t 


76 


4& ft 4b ;t 




1 . -fcflfHt-frJtflC**** • tt$ftlt*4*#i*4*fe** • r 

- 41. # - 

JL ^ - H >& £ 4. 33 ' «t ^ t£ & # _h ; 

5. ^ - # l& it # ' ^ 1^ ^ # Ji ' ffl i ^ *J t I. ife 1 

- & $ £a ft ^ & % ~ % a %L 

- % — % % 4*. ' ffl*.(l)«M^-^«^lfe^t#*« 

Sf- € * S& ^ Pal • 

2 . t n # n, a % i*/tfifc^8fLft*a-#4#**as&* 

f£ 3? — (pad) • 

iij • " ~ 

5 . *o t ^ * *J & BB * la« #r i& ^ A ft * 4* « * * ' * t 

« ^ & it # # 4 - % b b b it ' 3- n € a a a it * # - s* * - 
* - w & • 





25 






I 

nil 

I* 




'up 







% 19 X 




6 . *»t***l«ffl*53j|/9fSt*.AII*****»*t 
t^f a a alt#^-^ft^^#^>!S€B a alt (metal oxide 
semiconductor field effect transistor, MOSFET)' 3. 
m ffl & % * £ as #r j& 0 

( pho t o -e t ch i ng-p r o c e s s , PEP)° 

8 . *»t«T**fl£ffl* l* #r ^ ^ aft. * °* «■ ^ & # ' * t 

t£ 3? — tf'tl&2&4L#f'&itii^£s (Aluminum) - 
(Gold) - £3 (Copper) - SSk (Tungsten )J8L & & m & 
(Alloys of Al-Si-Cu^^/k^.^t^te-^" 

9 . f i f * *.J ft ffl £ l*/tf$£4L>)!t*t*4*ii##i5 & ^ 

5. ^ - an«t tt ' t& ^ ^ # t ' j--€-tt>ft«tJet^k'a*# 
m - as. it s. m ast it » • 

10. *u t tf *! & ffl £ . 9^..^f ife >ft ft °t «■ * * ' * t 




* 20 I 



A. >ft fc. • **i|,*Iij||#14-l-l,* ' « ft tt >*i 



11. * t * *i & n * m it ^ ssl ft «■ « * m • * t 

f* 33TL tt •* 4* « # 4* « * # * - °£ ^ e P * * * -1 3* ' * 

j^l & & & & £. — % J£ E ' J- tt >ft ft ^ A.* I*E tS4I 
* • 

12. -*8fL«t*4t#*.*Li43r*'' S£|£i£2r>i:&^#T 
?'I # Jfft : 

& i% & k ft & n % ~ & % & ^ ft ° 

13. dbt**.«ftB»12«/?t3t4L|t3t>*^fi,**--^ 




« 21 I 

1 



14. *° t Ifr -SM'J !a ffl # 12^^fi4^lii4:^^ ' * t t£ # — 
^ t^J^^ ^ # - ^ ^ (pad) ° 

15. *° *f If -I- *'J IS, g 3? 1 2:* flf i£ 4l *Li&2r*5 & 

=3^ /£ - -fr € >§ ■•• 4h*M*#-t|-«**.*&-*«£ — ^ t i& s& ^ 

16. *» f tfr * *'J H S 3? 12^^fi4t^^it^^ ' & t # & 
it # & - € a a a tt ' -§- « & *t .& & * - « * * 

- M « ° 

17. t tt *j a # i m m & *~ M. & * & • * 1 1 1 B a a 

ft 4$ & - H J# Sfc M € a s B It (MOSFET) • J. i* ffl * -ft * # 

a s a ^ m # j& • 

18. *»t***IlBffl* 12^^ri4^^iit^^ ' * t « « 

nt£%-^%$&&&te&^n-^jt?£&*A%.m. (pep) • 

19. *»1»1»##J!£fflJf5 12aJi/tfi£*.*Li42r* » * t tt 




£ 22 1 



it £ IS (Aluminum) - (Gold) - ^ 
(Tungsten)* is (Alloys of 

^cu)m # & ^ # ^ ^ - # • 

"20. *» t tf * #tf |£ m % 1 2^ #r i£ ^ It it ^ * » & + t* H & 

# o 

21. *>t^*^Jftll20^^i|i|i|^*^&ftT^ 
&mM&tfgri&'fr'%;M ' & & A - ift * w A 5. & - 4§ it it 

$l m # n n % — a >& ^ 4. * # ^ w • ji ^ it 5. *s «■ m ^ ^ 

>)H « JK ' a-frilittjftltJKt^-flfLIt • 

2 2. *o t tf # #>J & ® 9 2 lift m ^ 4l U it 2r £ & & % T ?>] 

V /& - ^ ^ # # ;t t£ -fr € >i "-£- J- n $L >fe J. £ IS ^ 
^ ^ ^ 1 # # ^ ^ Ji • 

2 3. *»t*fr*iHi£ffl£ 2 lJg #r f. it 2r & ' 




ft £ - 1 * E ' I. t ,/t «t 1^ I i E t &d I i ' 





□□□□□□□□□□□□ 




1 




1 




ij ft 3 4 



o o 
A22 Al 




o • • • o 

P16 PI 



■ffttft A22 A2 Al P16 PI 

Q 



A22 



i| — rLj WV 



^AAA, ^- 




A22 




? 




% 9/24 I % 9/24 I 




% 11/24 K 



% 12/24 K 




% 13/24 K 





% 12/24 S 




£ 13/24 X 




£ 14/24 X 




% 15/24 S 




g 15/24 K 




16/24 I'- 




ll 16/24. K 




# 17/24 I 




g 18/24 I 




£ 19/24 I 




3? 20/24 I 

HIM .EKKWrffrtHiHWlOT it: 




